Intraoperative subarachnoid haemorrhage associated with a reduction in bispectral index during cardiopulmonary bypass
We report a case in which a low bispectral index (BIS®, Covidien, Minneapolis, MN, USA) value was observed during urgent cardiac surgery with cardiopulmonary bypass (CPB) without a preceding or concurrent period of hypotension. Postoperative investigations confirmed that the patient had sustained a subarachnoid haemorrhage (SAH) intraoperatively. Written consent to present these details was obtained from the patient's next of kin.
A 50-year-old male patient was transferred to our operating theatre for aortic valve replacement and removal of a vegetation due to infective endocarditis complicated by cerebral infarction. Upon arriving in the operating theatre, the patient appeared drowsy with a BIS value of 81. His cerebral oxygen saturation (INVOS®, Somanetics Corporation, Troy, MI, USA) was 31 and 36 on his right and left sides, respectively. The induction of anaesthesia was uneventful and his vital signs were stable through to the initiation of CPB. His BIS decreased from 45 to <10 upon induction of hypothermia to 28°C. The mean arterial pressure (MAP) was maintained at >70 mmHg in view of his known cerebral infarction. There was a gradual increase in cerebral oxygen saturation to >50 % bilaterally. When rewarming began, the MAP precipitously increased to 150 mmHg. This was controlled by temporarily increasing the sevoflurane concentration in the CPB circuit, with the MAP decreasing to <80 mmHg within 10 minutes. Thereafter, the BIS remained at only 2-4 while cerebral oxygen saturations ranged from 40%-50% for both sides. After successful weaning from CPB, the BIS did not increase above 5, despite the body temperature fully recovering to 36.8°C and stable haemodynamics (HR 80-90/min, blood pressure 120/65 mmHg). A change of the BIS monitor and sensor made no change to the BIS value. Cerebral oxygen saturation was continuously higher than baseline values by >10 % on both sides. With concern about a possible a cerebral vascular accident, an intraoperative brain CT scan was done with a portable CT scan device (CereTom®, NeuroLogica Co, Danvers, MA, USA). This revealed a massive SAH that had affected the entire cisternal system. A subsequent brain CT angiogram showed a diffuse SAH with intraventricular haemorrhage involving both the lateral ventricles and the fourth ventricle, suggesting rupture of a saccular aneurysm on the right side of the proximal basilar artery. Aneurysmal coiling was attempted, but ultimately was unsuccessful because of an inability to advance a catheter in the setting of the elevated intracerebral pressure. The patient was transferred to our intensive care unit and conservative treatment with cerebrospinal fluid drainage and mannitol Correspondence infusion was initiated. However, the patient did not recover consciousness and brain death was declared on the ninth day after surgery.
Although the BIS monitor was designed and is employed for measuring anaesthetic depth with electroencephalogrambased analysis, a number of authors have reported a relationship between a low BIS and cerebral ischaemia 1-3 . Most of these reports have involved haemodynamic derangements preceding the reduction in BIS, suggesting that severe hypoperfusion to the brain was a probable cause. In these reports, even though resuscitation was successful, the BIS could not be restored to the pre-incident levels, likely due to the adverse neurologic outcomes 4 . Our case was different in that there was no hypotension preceding the reduction in BIS values. We observed only a severe but temporary increase in the MAP. Thereafter the MAP was maintained at >70 mmHg because of the prior cerebral infarctions. The reduction in BIS to <10 upon initiation of hypothermic CPB at 28°C was not surprising, as BIS is known to decrease with hypothermia during CPB 5 . However, in our case, the BIS, did not recover with rewarming. Instead, the BIS further decreased to <5 despite a stable haemodynamic profile. Thus, the decrease in BIS was the only clue that raised suspicion of a cerebral adverse event. Paradoxically, increased cerebral oxygen saturation might be consistent with decreased cerebral utilisation of oxygen, which would occur with certain types of major cerebral injury 6 . Furthermore, in cases where the haemodynamic profile is stable, anaesthetists may find it difficult to identify specific methods to mitigate possible neurologic damage, or to justify interventions on the basis of a low BIS value alone. Though the relationship of BIS and intraoperative cerebral ischaemia is currently not proven, our report is yet another case that suggests the potential utility of BIS in detecting serious intraoperative cerebral ischaemic events.
